Environmental Consequences

4.3.54.9 Public and Occupational Health and Safety

This section describes the radiological and hazardous chemical releases and their associated impacts resulting
from either normal operation or accidents involved with the evolutionary LWRs. The section first describes the
impacts from normal reactor operation at each potential site followed by a description of impacts from reactor
accidents. The impacts associated with the ultimate disposal of the spent fuel in a HLW repository are presented
separately in technical documents that specifically address repository operations. ‘

Summaries of the radiological impacts to the public associated with normal operation during the assumed
17-year campaign time are presented in Tables 4.3.5.4.9-1 and 4.3.5.4.9-2 for a single large and small
evolutionary LWRs, respectively. Summaries of radiological impacts to workers are given in Tables 4.3.5.4.9-3
and 4.3.5.4.9—4 for large and small evolutionary LWRs, respectively. Impacts from hazardous chemicals to these
same groups are given in Table 4.3.5.4.9-5. Summaries of impacts associated with postulated accidents are
given in Table 4.3.5.4.9-6 through Table 4.3.5.4.9-11. Detailed results are presented in Appendix M.

Normal Operation. There would be no radiological releases associated with the construction of an evolutionary
LWR at any of the sites analyzed. Construction worker exposures to material potentially contaminated with
radioactivity (for example, from construction activities involved with existing contaminated soil) would be
limited to assure that doses are maintained as low as reasonably achievable. Toward this end, construction
workers would be monitored as appropriate. Limited hazardous chemical releases are anticipated as a result of
construction activities. However, concentrations would be within the regulated exposure limits. During normal
operation, there would be both radiological and hazardous chemical releases to the environment and also direct
in-plant exposures. The resulting doses and potential health effects to the public and workers at each site are
described below.

Radiological Impacts. Radiological impacts to the average and maximally exposed members of the public
resulting from the normal operation of the large and small evolutionary LWRs at each of the sites are presented
in Tables 4.3.5.4.9-1 and 4.3.5.4.9-2, respectively. The impacts from all site operations, including the
evolutionary LWR, are also given in these tables. To put operational doses into perspective, comparisons with
doses from natural background radiation are included in the tables.

The dose to the maximally exposed member of the public from annual large evolutionary LWR operation would
range from 0.034 mrem at the NTS site to 4.8 mrem at the ORR site. From 17 years of operation, the
corresponding risks of fatal cancer to this individual would range from 2.9x10"7 t0 4.1x10. The impacts to the
average individual would be less. As a result of annual operations, the population dose would range from
0.032 person-rem at NTS to 32 person-rem at SRS. The corresponding numbers of fatal cancers in these
populations from 17 years of operation would range from 2.7x10™ to 0.27.

The doses to the maximally exposed member of the public from annual total site operations, including the large
evolutionary LWR, are all within the radiological limits specified in NESHAPS (40 CFR 61, Subpart H) and
DOE Order 5400.5, and would range from 0.035 mrem at NTS to 6.7 mrem at the ORR site. From 17 years of
operation, the corresponding risks of fatal cancers to this individual would range from 3.0x10™7 to 5.7x107. The
impacts to the average individual would be less. This activity would be included in a program to ensure that
doses to the public are as ALARA. As a result of annual total site operations, the population doses would be
within the limit in proposed 10 CFR 834 and would range from 0.036 person-rem at the NTS site to
76 person-rem at the SRS site. The corresponding numbers of fatal cancers in these populations from 17 years
of operation would range from 3.0x10* t0 0.65.

The dose to the maximally exposed member of the public from annual small evolutionary LWR operation would

range from 0.025 mrem at NTS to 2.8 mrem at the ORR site. From 17 years of operation, the corresponding
risks of fatal cancer to this individual would range from 2.1x10°7 to 2.4x107. The impacts to the average
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individual would be less. The population dose would range from 0.022 person-rem at NTS to 24 person-rem at
SRS. The corresponding numbers of fatal cancers in these populations from 17 years of operation would range
from 1.9x10%t0 0.21.

The doses to the maximally exposed member of the public from annual total site operations, including the small
evolutionary LWR, are also all within radiological limits and would range from 0.026 mrem at the N'TS site to
4.7 mrem at the ORR site. From 17 years of operation, the corresponding risks of fatal cancers to this individual
would range from 2.2x10"7 to 4.0x1073. The impacts to the average individual would be less. As a result of
annual total site operations, the population doses are also within the proposed reporting limit, and would range
from 0.026 person-rem at NTS to 68 person-rem at SRS. The corresponding numbers of fatal cancers in these
populations from 17 years of operation would range from 2.2x10™ t0 0.58.

Doses to onsite workers from normal operations are given in Tables 4.3.5.4.9-3 and 4.3.5.4.94 for the large
and small evolutionary LWRs, respectively. Included are involved workers directly associated with the
evolutionary LWR, workers who are not involved with the reactor and the entire workforce at each site. All doses
fall within regulatory limits.

For the large evolutionary LWR alternative, the annual dose to reactor workers is site-independent and would
be 810 mrem to the average worker associated with the evolutionary LWR and 170 person-rem to entire
evolutionary LWR workforce. The annual average dose to the noninvolved worker would range from 2.6 mrem
at ORR to 32 mrem at SRS. The annual total dose to all noninvolved workers would range from 3.0 person-rem
at the NTS site to 250 person-rem at the Hanford site. The annual dose to the total site workforces would range
from 173 person-rem at the NTS site to 420 person-rem at the Hanford site.

For the small evolutionary LWR alternative, the annual incremental dose to reactor workers is site-independent
and would be 800 mrem to the average worker associated with the evolutionary LWR and 100 person-rem to
entire evolutionary LWR workforce. The annual average dose to the noninvolved worker would range from
2.6 mrem at ORR to 32 mrem at SRS. The annual total dose to all noninvolved workers would range from
3.0 person-rem at NTS to 250 person-rem at Hanford. The annual dose to the total site workforces would range
from 103 person-rem at NTS to 350 person-rem at Hanford.

The risks and numbers of fatal cancers among the different workers from 17 years of operation are included in
Tables 4.3.5.4.9-3 and 4.3.5.4.9-4 for the large and small evolutionary LWRs, respectively. Dose to individual
workers would be kept low by instituting badged monitoring and ALARA programs and also worker rotations.
As a result of the implementation of these mitigation measures, the actual number of fatal cancers calculated
would be lower for the operation of this facility.

Hazardous Chemical Impacts. The hazardous chemical impacts to the public resulting from normal operation
of the large and small evolutionary LWR facilities at each of several sites are presented in Table 4.3.5.4.9-5.
Included is the impact due only to operation of the evolutionary LWR facilities and the site's total hazardous
chemical impact. The total site impacts are provided to demonstrate the estimated level of health effects
expected and the risk of cancer due to the total chemical exposures on each site. All supporting impact analyses
are provided in Section M.3.

For the large or small evolutionary LWR facilities, exposure data are identical and the HIs to the MEIs range
from 2.8x10°8 at NTS to 1.1x10°® at ORR and Pantex. The incremental cancer risk from hazardous chemicals
to the MEI is O at all sites. The HI to the onsite worker ranges from 7.8x10° at Pantex to 1.6x10°3 at the Hanford,
INEL, and ORR sites and the cancer risk to the onsite worker is zero (because no carcinogens are released from
hazardous chemicals) at all sites.

4-794



Environmental Consequences

*Z' UON3S :30Inog
(padpal]l |
"10edil J0YIOM PIA[OAUIUOU S} PUE 1oedUt 193I0M PIA[OAUI S} JO UOHBUIWNS SY) SI S0I0JI0M [e10} 31 03 Pedunt oy,
oo_o%:oi uonoY ON 2y3 03 Jus[eAlnba s1 2a105310m parjoauruou Y, ‘uonoe pasodoad 3y Jo suonesado M PIJEISOSSE J0U JNQ J}ISUO JOYIOM € ST IHIOM PaAjoauluou 3y, , |
*[9AS] ST MO[3q SISOP JayIom urejureur 0) sydurane ajqeuOSEa SR IS SIS Y S(1Z661
H0Q) Feak 12d warw (Q‘Z JO [SAI] [0XUOD JANENSIUNUPE UE PIYSIQEIS? OS[e ey O ‘TSAIMOH (SE8 UAD 01) Jedk/wanu O(°S S1 19410 [enplalpul ue Joj Jru] [es1Sojolper au, q
‘uonoe pasodaid ay Jo suonerodo Yim PoIBISOSSE JOYIOM B SI ISNIOM PIAJOAUT Y], ,,

Le St el LT (A 6C $J90URD [e1e) T83h-L | |
96¢ 1 4¥4 ¥81 06t €Ll ocy (14 /wd1-uosad) asoq |
p P IOPI0A IS [E10],
9 | 00 $600 Sl 0200 Ll S190Ued [e1e) Jeok-L] |
9Tt 144 14 : 1 [44 0¢ 0sc (14 /ura1-uosiad) asop felo], |
yOIXTT ¢-01X8°1 ¢-01%89 $-01X0°C cOXp'e #OIX8’1 YSLI 190UeD [ee) Jedk-L[
. aC»\EHEv
e 9z o1 o€ 0'S LT 950p IoN10M 3BIoAY
533IOPI0A PIAJOAUTUON]
[ <l (4 (4 (A Tl $190uBD [e1ey 1edk-L |
oLl 0Ll oLl 0Ll oL1 (VA (14 /wai-uosiod) asop [ejo],
¢0IXS°S ¢-01%X6°¢ ¢-01XS°¢ ¢ OIXS’S ¢ 01X6°G P Sy ASU J90ue) [ele) Teak-L ]
A_C.QEEEV
018 018 018 018 018 018 3S0p IYI0M SFeraAy
£IMOPLIOM paAjoAu]
Sas FNIO xajued THNI SIN plojueH J0ydaray

d01ov2Y 4210p 1Y 3r] Aipuoynioasy a3ivy ayy fo uoyviad( ppuiiopN Surng si3y1044 o3 spovdui] jpndojoipvy PRUO  €—6FS E P A9VL

4-795



T’ UONJ9S :33I1n0§

['paratap XL ]
“1oedull JOYIOM PIAJOAUTUOU 3] PUE 1oedUIT JONIOM PIAJOAUL AL} JO UOITRWIWNS Y} SI SDIOTYIOM [10) 3y 0 1oedwr Sy, p

"3010J3{I0M UONDY ON 343 01 Jud[eAInba S1 30101 10M PaAjoAuUOU Sy T, ‘uonoe pasodaid oy Jo suoneado Yiim PIIRISOSSE 10U 1Nq AISUO IHIOM € S| IOHIOM PIAJOAUIUOU DY, ,

*[OAD] ST} MO[3q SISOP JojIom urejurew o) sydurane a[qeuoseas ayeur 1snuw soNs A (17661

A0Q) 7eak 33d wasw 00)°Z JO [9A3] [011UOD JANENSIUTWDE UE POYSHAEISD OSTE SEY FOQ “JPAIMOH “(SE8 U:LD O1) JeOA/WAINI (0Q'S S1 ISYI0M [ENPIAIPUL U J0J I [e1S0[0IPEI JYT

‘uonpe pasodoid aip Jo suonesado Yim PIIRISOSSE ISYIOM € SI IIYI0M PIAJOAUL ], |,

Storage and Disposition of Weapons-Usable

Fissile Materials Final PEIS

(44 8L°0 (A4 0L0 $'C  SI90UED [Ejej Jedk-L |
9T¢ 148! 0ze €01 (1199 (14nwar-uosiad) asoqq
pPIOPLIOM IS [ej0],
Sl S60°0 ST 0200 L1 ST30URD [elR] Jeak-£ |
97t 12! : 0Te o¢ 0se (34 purar-uosiad) asop [e10],
y01XCTT c01%89 »01X0'T cOIXP'E »-OIX8'T ASLI JAOUED [e1e) 5eok-£ |
aC.CEo._EV
(A% 01 0¢€ oS LT 9S0p Jo)Iom 93eIoAy
,I0I0A\ PIAJOAUTUON]
890 890 89°0 890 89'0 SI30UBD [e1e) Jeak-/ |
001 001 001 001 001 (aKwaz-uos1ad) asop [e10],
UL AY 1834y ¢OIXP'S ¢OIXP'S ¢-01Xp'S YSUI J195ued Jeie) Jeak-/£ |
A_A;\EQE_V
008 008 008 008 008 3s0p 19jIom 93eIoAY
gdMOPLI0A PIAJOAU]
SyS xojueq TANI SIN plojuey 10ydaday
407902 1M JYSYT

Kivuoyngoaq yowug oy fo uoyviadg urion Sun( siayio4 o3 spvdu] (pnSojopvy poyusted p—6pScp 9L

4-796



Environmental Consequences

"6L—"€'W USnam y/—°¢" W SSIQEL SUMT ATeuonnjoag] [[ews pue £/—¢ ' YSnany) 89—'¢"W SIIGEL :SHMT Areuonnjoaq a3xe ‘¢" |y Uondag :30inog
*() S 9N[A YSLI ISUBD PARNOTed ) ‘9I0JaIdy) (510108 ado[s ou aIe A19Y) ‘PANNUS S[EOTWISYO Snoprezey oY) Suoure SUSTOUIIIED UMOUY OU AJB 213Y) M DI0N

(30198 3dojS) X ([Suppom sSwnayi Jo uondey] [L5°0)
X ([pasodxa 1eak Jo uonoriy] L€7°0) X ([SISOP 0) SUONBNUIIUOI SLAUOI] 9§7°0) X (IY-8 JOJ SUOISSTUIA)=SISNIOM JOJ YSIY Jooue)) s
"SI9YIOM JOJ (S10919 Yi[eay JSOUBIUOU) SIUSNONY) PIeZeH [ENPIAIPUL JO WINS=SI9YI0M JOJ X3pU] prezeq ,
*(10108,] 3do[§) X ([$350P 0} SUOHBIUIIUOD SHIAUCI] 98Z'0) X (SUOHEIIUIIUOD SUOISSIUI)=]A] J0] ST 130Ue)) P
"THIN 10} (S15353 (a[eay] J90UedUoU) SJUSHONY) PIezZeH [eNpIAIpUI JO WNS=]HA 10§ X3pu] prezey ,
‘uonieado Anpioey mau pasodord aya pue uonoy ON 24 WL SUOHNGLIUOGD 3Y) SIPNIUI=[eI0L, q
"A[uo uonesado £yyoey mou posodosd ap woly uonnquILE)=KN1oe ,

+01%6'1 0 0 0 OIXSV 0 yOIXL'L 0 0 0 0 0 Fisu Jeouen
(A cOIX¥’1 S1°0 ¢-0IX91  (OIXI'9 o O0IX8L o ¢-01X9'l 4 01X0'8 oO0IX0'8 . O0IX0OV (.01X9°[ »¥9pUul prezey
ANISUQ JIYI0A
(01XET 0 0 0 g-0IXT°1 0 9¢0°0 0 0 0 0 0 piISH Jaouen
¢01XTS S 0IXTS 0v0'0 o OIXT'T ¢ OIXL'S o OIX['] S10°0 (OIXT'Y g 01X8C o OIX8T ¢ O0IXT9 ,.01%6'1 »X9pul prezey
Cuang)
[enpiarpuy
pasodxy Areunxejy
NS ANEl PUS  LAIE] QNS AR NS ARy NS ey NS Apoey Joydaray
rejor, [eloL eloL eoL reioL [eioL
Syus p. t. (0] xojued TANI SIN piojuey
403903y Jo10M 1YSrT

Kivuoynjoas jiows 10 23107 ay1 fo uoyviadp purioN Surin(g siay104 puv d11qng ayj o1 spovdul] [PAWY?) SNOPIVDR IPYUIIOS  *S—6°F°S € F 19D,

4-797



Storage and Disposition of Weapons-Usable
Fissile Materials Final PEIS

Facility Accidents. A set of potential accidents for evolutionary light water reactors for which there may be
releases of radioactivity that may impact noninvolved onsite workers and the offsite population has been
postulated. The accident consequences and risks to a worker located 1,000 m (3,280 ft) from the accident release
point, the maximum offsite individual located at the site boundary, and the population located within 80 km of
the accident release point are summarized in Tables 4.3.5.4.9-6 through 4.3.5.4.9-11 for the candidate sites
(Hanford, NTS, INEL, Pantex, ORR, and SRS) In the event that the site boundary is less than 1,000 m (3,280 £t)
from the accident release point, the worker is placed at the site bouridary. For the set of accidents anzalyzed, the
maximum number of cancer fatalities in the population within 80 km (50 mi) wouid be 22.0 at ORR for the large
break loss of coolant and loss of core cooling accident scenario with a probability of 2. 1x10°8 per year. The
corresponding 17 year facility lifetime risk from the same acc1dent scenarlo for the populatlon maximum offsite
individual, and worker at 665 m (2,200 ft) would be 7. 9x10°6, 2.6x10°8, and 2.1x10°8, respectively. Appendix
M.5 presents summary descriptions of the accident scenarios identified in Tables 4.3.5.4.9-6 through
4.3.54.9-11.

[Text deleted.] The location of workstations, number of workers, personnel protective features, engineered
safety features, and other design details affect the extent of worker exposures to accidents. Certain accidents
such as fires and explosions could cause fatalities to workers close to the accident. Prior to construction and
operation of a new facility, DOE Orders require detailed safety analyses to assure that facility designs and
operating procedures limit the number of workers in hazardous areas and minimize risk of injury or fatality in
the event of an accident.

Aircraft Crash. The probability of an aircraft crash into a new disposition facility at Pantex will deperd upon its
specific location relative to the airport and airplane traffic patterns. In the future, there is the possibility that air
traffic patterns may change and cause a change in the probability of a crash into a specific facility. [Text deleted.]
A discussion of aircraft crash accidents for this PEIS is contained in Appendix R.
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